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Citrus Insect Contro 


For December 1951 


The major pest control problem 
all during the fall months has been 
the control of red scale, because of 
the unusually severe late season 
build-up. The average infestation 
is now even higher than it was dur- 
ing July, and 71 percent of the 
groves being checked are infested. 
This is in spite of the fact that 
many growers have re-sprayed for 
red scale during the fall. 

While purple scale populations 
have been increasing slowly, the 
peak of the fall hatch has been 
passed, and the infestations in gen- 
eral have not reached serious pro- 
portions. The average infestation 
is lower than it was a year ago 
and only a few groves have re- 
quired fall spraying especially for 
purple scale. 

Purple mite infestations are at 
a low level but some increase is to 
be expected during late November 
and December. Where spraying is 
required for scale or rust mites, 
DN should be included in the mix- 
ture if purple mites are present, 
and in some cases it will be neces- 
sary to spray especially for these 
mites. 

Rust mites are also less abun- 
dant than a year ago, but December 
is a critical time with regard to 
rust mite injury since the benefits 
of a full season’s spray program 
can be lost if a late infestation is 
allowed to russet the fruit. Also 
much damage to the foliage may 
result through greasy spot and 
through leaf drop due to direct in- 
jury to the leaves and twigs. 

December is more or less 
crossroads of the year for 
control. Where medium scale 
festation are present, the question 
arises as to whether to spray now 
or wait until later in the winter or 
even delay treating until the post- 
bloom period. This question is 
rather difficult to answer. Where 
light to medium _ infestations of 
either purple or red _ scale are 
present, it might be well to delay 
treating at this time. During the 
cool winter months the life cycle is 
longer than during warm weather, 


*Written November 26. 1951. Reports 
of surveys by Harold Holtsberg, Cocoa ; 
J. W. Davis, Tavares; K. G. Townsend, 
Tampa; J. B. Weeks, Avon Park; and 
E. D. Harris, Jr., Lake Alfred. 


at the 
scale 
in- 


which results in a slower build-up 
of infestations during this period. 
Sometimes a high mortality of scale 
insects occurs during December and 
January. For these reasons it may 
be safe to delay spraying longer 
than it would be earlier in the 
season. If, at a later date, the 
infestation continues to in- 
crease then control measures should 
be taken. However, control is 
recommended fruit drop is 
excessive because of a purple scale 
infestation. 


seale 


where 


Before spraying’ where 
there is a heavy fruit drop, the 
stem ends of the fruits should be 
examined to determine whether the 
seales are causing the drop. Causes 
other than scales are often re- 
sponsible for an abnormal fruit drop. 

Where necessary it is 
recommended that 1 2/3 pounds of 
parathion and 5 pounds of wettable 
sulfur per 100 gallons be used. DN 
Dry Mix can be added to the para- 
thion spray if purple’ mites are 
present. The parathion should be 
applied during calm weather when 
the temperature is 60 degrees or 
above. Oil emulsions will, of course, 
kill but the standpoint 
of tree injury December is a dan- 
gerous month to apply oil. If freez- 
ing weather occurs any time during 
the winter the trees are more likely 
to be injured if they have been 
sprayed with’ oil. A December oil 
prevent a normal 
next year. 


control is 


scale from 


spray may also 


amount of bloom 
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W.L. THOMPSON AND R. M. PRATT* 


FLORIDA CITRUS EXPERIMENT 
STATION, LAKE ALFRED 


Rust mite infestations should be 
kept at a_ low level with sulfur 
sprays or dusts to prevent russeting 
of the fruit and “greasy spot” on 
the leaves. During the fall and 
winter months heavy rust mite in- 
festations on the leaves and green 
twigs may be a factor in causing 
a heavy leaf drop during periods 
of windy and dry weather, even in 
the absence of greasy spot. 

When checking for rust mites 
the leaves, as well as the fruit, 
should be examined. At this time 
of year the mites tend to build up 
more on the leaves; also it is very 
difficult to see them on colored fruit. 

Since purple mites are generally 
on the increase, careful inspections 
should be made on the summer and 
fall growth of leaves and twigs. If 
mites appear to be scarce, the most 
likely places to find them are on 
exposed branches on the south sides 
of the trees and in the tree tops. 
Where it is necessary to control rust 
mites it is advisable to include DN 
Dry Mix in the sulfur spray or dust 
for the control of purple mites if 
any eggs or active mites are found. 
In groves where 15 to 20 percent 
of leaves or twigs are infested with 
purple mites, control measures 
should be taken even’ though no 
rust mites are found. 

For more specific information 
consult the Florida Citrus Experi- 
ment Station at Lake Alfred or 
Fort Pierce. 
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Alien Insect Enemies Boost 
America’s Food Costs 


Cc. E. COOLEY 
SUPERVISOR OF CALIFORNIA AND 
PACIFIC ISLANDS AREA, DIVISION 
OF FOREIGN PLANT QUARANTINE 
BUREAU OF ENTOMOLOGY AND 
PLANT QUARANTINE, U.S.D.A., IN 

CALIFORNIA CITROGRAPH 


The foreign plant quarantines 
and restrictive orders of the Secre- 
tary of Agriculture are intended 
as a protection against the further 
introduction of destructive insect 
pests and plant diseases. These 
orders, of which there are now 
twenty-four pertaining to foreign 
importations and eight covering 
movements from our overseas ter- 
ritories of Hawaii and Puerto Rico, 
are both prohibitive and restrictive 
in nature. 

The prohibitive quarantines ap- 
ply to those plants or plant pro- 
ducts known to be infested in the 
countries of origin by pests and 
diseases for which no satisfactory 
safeguard treatments are yet avail- 
able, whereas the restrictive quar- 
antines are applied generally to 
those plants or plant products sub- 
ject to infestation by pests for 
which adequate safeguard measures 
are available. 

Need for Quarantine Safeguards 

Are these restrictions necessary? 
Does the protection afforded justify 
the public funds expended? Many 
of the insect pests causing the 
greatest losses to economic crops 
in the United States are of foreign 
origin, the cotton boll weevil, 
which reached us from Mexico, des- 
troys as much as a half billion 
dollars’ worth of cotton in years 
favorable to this pest. The Euro- 
pean corn borer has been steadily 
increasing its “‘take’’ of the Ameri- 
can corn crop. In 1949 it caused 
an estimated loss of almost three 
hundred million dollars. The Hes- 
sian fly, which arrived along with 
the Hessian troops Great Britain 
hired to oppose us in our battle 
for independence, stayed on and 
the losses caused to our wheat crop 
have amounted to as much as a 
hundred million dollars in a single 
year. 

These are just a few of the 


destructive pests which migrated to 
our shores before controls were set 
up. Current losses to economic 
crops in this country from the rav- 
ages of insect pests are estimated 
at nearly four billion dollars a 


year, a large part of which is due 
to pests of foreign origin. While 
some of these pests would have 
gained a foothold in this country 
in spite of the laws and regula- 
(Continued on page 13) 
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Introduction 
The reported association of stem 
pitting symptoms with tristeza dis- 
ease in Brazil, decline of grape- 
fruit in South Africa and quick 
decline of sweet oranges in Califor- 
nia affords additional evidence of 
the great similarity of these dis- 
eases (2, 5, 6, 8). The studies 
in Brazil of reactions of the grape- 
fruits, limes, lemons and trifoliate 
hybrids to tristeza and the occur- 
rence of stem pitting indicated 
the importance of hybrid plant re- 
actions (5). To obtain further 
information it seemed desirable to 
record. systematically the degree 
of pitting on the large number 
of tristeza-inoculated seedling and 
grafted plants at Campinas, Brazil 
(3). This paper describes the 
methods employed and_ discusses 
pitting in relation to the citrus 
groups studied. 
METHODS 
General field observations of 


1. Pathologist, Bureau of Plant In- 
dustry, Soils, and Agricultural Engi- 
neering, United States Department of 
Agriculture, Orlando, Fla. 


2. Pathologist, Instituto Agronomico 
Paulo, Campinas, 


do Estado de Sao 
Brazil; and collaborator, United States 


Department of Agriculture. 
3. Head of Division of Horticulture, 
Instituto Agronomico de Estado de 


Sao Paulo, Campinas, Brazil. 
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trees naturally infected with the 
tristeza virus indicated that pits 
frequently occurred on stems at 
or below the point where the 
second or third from the last 
terminal flush of growth ended. 
Thus, on the young inoculated nur- 
sery plants, branches having three 
flushes of growth were selected 
and cut off, the bark was re- 
moved and the degree of pitting 
was rated numerically as follows: 
O, no pits; 1, very few scattered 
pits; and 2, 3, 4, and 5, increases 
in the frequency of pits from few 
to many. Field observations also 
indicated that on older trees, pits 
might be found on some branches 
and not on others. Thus, in mak- 
ing the detailed observations on 
the younger field plants when no 
pits or only questionable ones 
found, additional branches 
were cut off and examined be- 
fore a final rating was given. 
Detailed data on the degree of 
pitting were obtained from exami- 
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nation of more than 2,000 citrus 
scions on a large number of dif- 
ferent rootstocks, of tops of some 
165 seedlings of many citrus varie- 
ties, and of the roots on 400 
grafted plants and 170 seedlings. 
Study was also made of the roots 
and tops of approximately 200 
potted plants that had been em- 
ployed in various tristeza disease 
tests under screenhouse conditions. 
For convenience the data obtained 
have been combined (table 1) and 
the results are discussed by citrus 
groups. 
OBSERVED REACTIONS BY CIT- 
RUS GROUPS 

Mandarin Group 

Examination of 196 Dancy tanger- 
ine tops on 52 different rootstocks 
showed that 98 percent of the tops 
had no pitting and 2 percent had 
a small amount. As the roetstocks 
represented a wide range in citrus 
types it would seem that rootstocks 
had not influenced the remarkably 
uniform reaction of the Dancy tang- 
erine tops. Similar results were 
obtained from 104 seedling tops 
of 20 mandarin varieties; 99 per- 
cent had no pits, and 1 percent 
had a small number. 

When 111 root pieces represent- 





Six 


ing 16 mandarin varieties employed 
as rootstocks for 4 different sweet 
orange and 2 grapefruit varieties 
were examined, it was found that 
99 percent of the mandarin root- 
stocks had no pits and only 1 per- 
cent had a few. This lack of pits 
on the mandarin roots was obtained 
in spite of the fact that pitting 
was observed in many of the grape- 
fruit tops. Of 56 seedling roots 
representing 10 mandarin varie- 
ties, 96 percent had no pits and 
4 percent had a few. 

The combined results from 300 
tops and 167 roots of the mandarin 
group studied at Campinas show 
98 percent with no pits and 2 
percent with few (table 1). Thus, 
it would seem that the mandarins 
studied can be classified as hav- 
ing tissues tolerant to tristeza and 
no or little tendency to pit. 

Sweet Orange Group 


07 


Observations on 777 Barao sweet 
orange tops on 120 different root- 
stocks, 265 Valencia orange (seed- 
ling origin) tops on 82 rootstocks, 
108 Bahianinha navel orange tops 
on 22 rootstocks, 50 Florida Sweet 
Seedling orange tops on 11 root- 
stocks, and 52 tops of seedling 
12 sweet orange varie- 


plants of 
ties showed that there were some 


difference among sweet orange 
varieties in the degree of pitting. 
For example, the most severe pit- 
ting occurred on the Florida Sweet 
Seedling tops; 2 percent of these 
had not pits and the percentages 
in classes 1 to 4 were 34, 18, 38 
and 8. In contrast, 92 percent 
of the Valencia orange tops had 
no pits, 7 percent had degree 1 
pitting, and 1 percent had degree 2. 

A study of the data showed 
that in sweet orange scions on 
non-tolerant rootstocks the degree 
of pitting was lower than in similar 
scions on tolerant rootstocks. This 
may be due to the poor growth 
and difficulties in removal of bark 
from on non-tolerant root- 
stocks. 


By study of the roots of 38 
plants of 5 sweet orange varieties 
employed as rootstocks for 3 sweet 
ovange and 2 grapefruit varieties, 
it was found that 87 percent of 
the rootstocks had no pits and 13 
percent had few. Pitting in the 
grapefruit scions did not extend 
into the sweet orange rootstocks. 
Of 19 seedling roots of 4 sweet 
orange varieties 85 percent had 
no pits. 10 percent had degree 
1 pitting, and 5 percent degree 2. 

This study of 1252 sweet orange 


scions 
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tops and of the roots of &7 plants 
shows that sweet oranges, although 
tolerant to tristeza, have tissues 
which sometimes react to form pits 
(table 1). This is of special inter- 
est, for in general sweet oranges 
on tolerant rootstocks do not show 
any recognized leaf symptoms of 
tristeza but the presence of the 
casual virus might be indicated by 
the occurrence of stem pits. In 
sweet oranges, this pitting cannot 
be seen until the bark is removed 
from the young branches. The 
observations suggest also that some 
varieties of sweet orange may be 
affected more than others. How 
much effect pitting may have on 
growth or production is not known. 
It is evident that the tristeza virus 
does have some deterimental ef- 
fects, and it would be of interest 
to learn, as was previously pointed 
out (4), whether sweet orange 
tops infected with a mild tristeza 
virus strain when on tolerant root- 
stocks would grow and _ produce 
more or better fruit than compar- 
able plants infected with the severe 
tristeza virus. From the currently 
observed differences in expression 
of pitting symptoms by sweet or- 
ange varieties it seems possible 
that the effects of a mild virus 
strain might be less harmful on 
some varieties than on others. It 
also follows that, although all sweet 
orange varieties may be considered 
relatively tolerant to the tristeza 
virus, over a period of years some 
varieties may prove to be more 
satisfactory as  rootstocks than 
others. 


Grapefruit Group 


The examinations of plants in 
the grapefruit group may be sum- 
marized as follows: of 312 Dun- 
can grapefruit tops on 82 different 
rootstocks 18 percent showed no 
pits, 54 percent had few pits (de- 
grees 1 and 2), and 28 percent 
had many pits (degrees 3 to 5). 
Of 235 Leonardy grapefruit tops 
on 66 rootstocks 18 percent had 
no pits, 52 percent had few and 
30 percent had many. Of 41 seed- 
ling grapefruit tops of 9 varieties, 
27 percent had no pits, 25 percent 
had few, and 48 percent had many. 
Of 95 grapefruit plants of 5 varie- 
ties used as rootstocks for 3 sweet 
orange and 2 grapefruit varieties, 
33 percent had no pits, 48 percent 
had few and 19 percent had many. 
Of 15 seedling grapefruit roots, 
of 5 varieties, 7 percent had no 
pits, 53 percent had few, and 40 

percent had many. 
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tops and 110 roots of grapefruit 
show that, in comparison with sweet 
orange and mandarin, grapefruit 
The combined results from 588 
plants have relatively very sensi- 
tive tissues (table 1). This fact 
not only reconfirms the knowledge 
that grapefruit plants are non- 
tolerant to tristeza; but it may 
also help in understanding why, 
in tristeza infested areas, a gradual 
decline in grapefruit production 
may occur, as is the case in South 
Africa (7) and Argentina (9), even 
when the grapefruit trees are on 
tolerant rootstocks. The greater 
sensitivity of the grapefruit tissues 
is illustrated also by the fact that 
grapefruit scions may show distinct 
pitting symptoms even when their 
mandarin or sweet orange root- 
stocks have no or few pits. These 
observations emphasize the import- 
ance of differences in plant tissue 
reaction to the tristeza virus or 
its by-products. 
Pummelo Group 


Of 40 seedling pummelo tops 
of 9 varieteis 45 percent had no 
pits, 38 percent had few, and 17 
percent had many. Of the roots 
of 30 seedling pummelo plants of 
7 varieties 60 percent had no pits, 
23 percent had few, and 17 per- 
cent had many. Of 97 pummelos 
of 12 varieties being used as root- 
stocks for 3 sweet oranges and 
2 vrapefruits 61 percent had no 
pits, 19 percent had a few, and 
20 percent had many. 

In most of the work at Campinas 
the unit number in any given test 
was 5 plants whether as a 
stock, a scion or a seedling. It 
was frequently noted that 1 or 2 
pummelo plants in a group of 5 
might be badly pitted and_ the 
o'hers might have few or no pits. 
Possibly this reaction may be re- 
lated to the fact that the pummelos 
as a whole are considered to be 
monoembrycnic. Thus, the seed- 
ling plants are gametic in origin 
and the differences in reactions 
may be related to their heterozy- 
gous nature. 

By combining the 40 observa- 
tions on pummelo tops and those 
on 127 pummelo plant roots, it can 
be seen that the degree or fre- 
quency of pitting on the pummelo 
plants was not as great as on the 
grapefruit plants but was much 
greater on the pummelo than on 
the sweet orange and mandarin 
plants studied. (table 1). 

Tangelo Group 

The combined 


root- 


results for 122 
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tanvelo tops of 27 varieties and 
for the root growth from 145 
tangelo plants of 13 varieties show 
that pitting was somewhat more 
than in the mandarin group but 
very much less than in the grape- 


fruit group (table 1). Inasmuch 
as tangelos are hybrids it is of 
interest that the observed reac- 


tions were closer to those of the 
mandarin parent than to those of 
the grapefruit parent. 

Trifoliate Orange and Hybrid Group 

The material in the trifoliate 
orange and hybrid group was some- 
what limited (table 1). It is of 
interest, however, that none of 
the 20 trifoliate orange tops, the 
15 citrumelo tops, or the 28 cit- 
rumelos used as rootstocks showed 
any definite pits. In contrast defi- 
nite pitting was found on some 
of the 24 citrange seedling tops, 
and on some of the 13 seedling 
citrangequat plants. The data limi- 
tations do not permit adequate com- 
parison of varieties but that there 
are distinct differences in  reac- 
tions of different hybrids is cer- 
tainly clear. 

Lemon Group 

Of the 163 Eureka lemon tops, 
98 percent had no pits and 2 per- 
cent had a few (table 1). In con- 
trast, Kulu lemon seedlings were 
badly pitted. Limited observations 
on the seedlings of 7 different 
varieties indicated that in a seed- 
ling population of lemons one 
might find some plants with few 
or no pits and others that are 
badly pitted. These observations 
also indicate that important dif- 
ferences may occur between varie- 
ties of a single group and also be- 
tween plants in a seedling popula- 
tion, especially when such plants 
may be of gametic rather than 
nucellar origin. 

Lime Group 

Observations on 93 plants of 4 
West Indian lime varieties showed 
that pitting occurred on both tops 
and roots. The combined data 
show that only 9 percent of the 
plants had no pits and that the 
majority had many (table 1). The 
positive reactions of the West In- 
dian limes to tristeza make them 
particularly valuable at test plants, 
as has previously been noted (2, 
&, 6, 8). 

Sour Orange Group (Including Bit- 
tersweet varieties) 

Of 65 seedling sour orange tops 
representing 14 varieties 99 per- 
cent had no pitting and 1 plant 
was badly pitted. None of the 
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roots of 62 sour orange plants 
representing 14 varieties were 
pitted. Of the roots of 83 plants 
of 6 sour orange varieties being 
used as rootstocks for 3 sweet 
orange and 2 grapefruit varieties, 
99 percent had no pits and 1 per- 
cent had a very few small pits. 

Summary of the 210 observa- 
tions shows that 99 percent of the 
sour orange plants had no pits. 
0.5 percent had few pits, and 0.5 
percent had many (table 1). The 
two plants which appear to be 
exceptional in respect to pitting 
could very well be of gametic 
rather than nucellar origin. 


Additional observations on sprouts 
from 20 sour orange _ rootstocks 
which had _ tristeza-diseased sweet 
orange tops showed that none of 
these sprouts had any pitting. 

The lack of pits in the sour or- 
ange group would appear to be 
related to the reactions of sour 
orange previously described (1), 
namely that sour orange is diffi- 
cult to infect by means or aphid 
inoculations and it appears to have 
a physiological resistance to tris- 
teza that tends to limit virus mul- 
tiplication and distribution. 

DISCUSSION 

When Oberkoizer et al. (7) first 
reported stem pitting on grapefruit 
varieties, they also noted the occur- 
rence of similar pitting on a few 


trees of Valencia and _ Bailidge 
Early orange and on_ shaddock 
trees. Since that time, similar 


symptoms have been reported on 
certain varieties of limes, lemons, 
grapefruits, and sweet oranges (2, 
5, 6). Also some differences have 
been noted with respect to size 
of the pits and the coloration as- 
sociated with the pits. McClean 
(6) reported, “they differ in colour 
from the normal] surrounding wood: 
in young branches they may have 
a greenish, glassy appearance or 
may be a light orange or brown 
colour in the larger branches or 
trunk.” In Brazil, the authors 
have noted that in one lot of five 
seedlings of the hybrid Poormans 
Orange one plant had large defi- 
nite pits such as frequently found 
on grapefruit while another plant 
had a very large number of pin- 
point pits. They also observed at 
the Limeira Citrus Experiment Sta- 
tion a red coloration in the pits 
occurring on a _ seedling tree re- 
sulting from a cross between a 
grapefruit and a pummelo. A cross 
section of the stems of this tree 
showed scattered red lines in the 





INDUSTRY 








Seven 


wood, indicating that the stem had 
been repeatedly pitted but that it 
had been able to maintain a more 
or less normal outer appearance. 
There were also indications that 
the pits when first formed did not 


always have the _ associated red 
coloration. 

These instances are given in 
order to point out the need for 


further work and the limitations 
of our present knowledge. 

The data presented in this paper, 
although they indicate certain trends 
such as the general lack of pitting 
in the mandarin group, do not 
necessarily mean that some man- 
darins or tangerines will not be 
found that will show pitting. The 
data, however, do indicate that when 
a pitted mandarin is found it would 
be well to consider the possibility 
that it is of hybrid origin. 

The association of pitting symp- 
toms with tristeza in Brazil, grape- 
fruit decline in South Africa, and 
quick decline in California is help- 
ful and provides opportunities for 
comparions of studies in different 


1. Footnote by T. J. Craat 

Since the preparation of this manu- 
seript. L. G. Knoor, E. P. Ducharme, 
und H. Banfi published (Citrus Maga- 
zine October, 1951) an article, ‘The 
occurrence and effects of ‘stem pitting’ 
in Argentine grapefruit groves.’’ Their 
observation of extensive occurrence of 
stem pitting on a mandarin, the so- 
called Improved mandarin, and on 
tough lemon do not coincide with the 
observed reactions of plants inoculated 
with tristeza by means of viruliferous 
aphids in the tests at Campinas, Brazil. 





These differences in observations sug- 
gest that pitting of the so-called Im- 
proved mandarin might be a _ hybrid 


reaction to tristeza or that they may 
be dealing with a specific virus strain 
or an additional disease such as con- 
cave gum, blind pocket psorosis, xylo- 
porosis or cachexia. Their report is 
based on field observations as_ they 
state, “In the absences of transmission 
tests we are not in a position to com- 
ment on the casual nature of Argen- 
tina’s stem pitting.” 

It is of some interest also, that 
field observations in the Citrus Experi- 
ment Station plantings at Limeira in 
Brazil indicated (2) that the Foster 
grapefruit -was more. severely pitted 
than was the Marsh seedless grapefruit 
in adjoining plantings. This does not 
agree with the greater severity of pit- 
ting on Marsh grapefruit observed in 
South Africa and Argentina. The in- 
vestigations in Brazil have pointed out 
the existence of tristeza virus trains. 
It is to be expected that virus strain 
differences may be related to differ- 
ences in the presence and degree of 
stem pitting symptoms. The current 
report emphasizes the important dif- 
ferences in tissue reactions that may 
be related to minor differences’ in 
hybrid plant response to the tristeza 
virus. The terms Rough lemon, sweet , 
lime are indeed extremely general and 
within each there may eventually be 
found appreciable differences in tissue 
reactions. 

The exchange of virus material with- 
in disease infected areas may not be 
advisable but exchange of citrus seed 
from controlled sources for use in con- 
trolled comparative tests would seem 
to be highly desirable to eliminate as 
far as possible one of the variable 
factors in comparison of plant variety 
reactions to a specific source of virus. 


(Continued on page 15) 
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The Program Of Certification 


Of Citrus 


bark” 


is a deadly 


or “sealy as 
it, 


virus disease that causes smal] fruit 


Psorosis, 


most people know 


sizes and short life of many citrus 

It is believed to have origi- 
the Orient 
to 
countries with the spread of citrus 
It first ap- 
peared in Florida after the freeze 
of 1894 in the 
with budwod sent from California. 


should not be confused 
different disease, 


trees. 


nated in and has been 
distributed other citrus growing 


varieties and species. 
rebudded 


orchards 


Psorosis 
with another 


Leprosis, known to Florida growers 
as “scaly bark” or “‘nailhead rust”. 
To avoid confusion, the name psor- 
osis is used instead of “scaly bark’. 
Psorosis has caused heavy losses in 
California, Texas and Florida. 


To 
date corrective measures have been 
taken in California and Texas but 
not in Florida. Unlike quick de- 
cline and other fast killers, psorosis 
is a slow killer and losses occur 
gradually over a long period of 
time. Over a period of years this 
disease causes’. staggering losses, 
not only to the grower, but to the 
entire citrus industry. 

There are 
or varieties 


related strains 
virus disease: 
psorosis A, B, concave, 
blind pocket and crinkly leaf. To 
date all strains have been found 
in California and all but crinkly 
leaf in Texas and Florida. 

It fortunate that there are 
no known insect vectors of this 
disease and that it is not transmis- 
sable by seed. Psorosis cannot be 
transmitted from diseased trees to 
healthy trees by pruning or other 
cultural practices. There is no 
known cure for psorosis. Expen- 
sive treatments have been tried 
but none have cured the disease. 
The only known means of transmis- 
sion of this disease is by graft 
unions, either by budding or by 
natural root grafts. The only con- 
trol of psorosis lies in prevention. 
Infested trees are produced in the 
nursery when they are grown from 
diseased trees. 

Dr. H. S. Fawcett clearly demon- 
strated the virus nature of this 


five 
of this 


psorosis 


is 


Budwood 


1932 


discovered a 


disease in and a short time 


later leaf symptom 
This leaf 
occurs in young and old 
the to 


detect a psorosis infested tree when 


associated with psorosis. 
symptom 
and is only 


trees means 


it shows no bark symptoms.  Real- 
izing the tremendous importance of 
this means of identification, the 
nurserymen and the State Depart- 
ment of Agriculture, with the aid 
of Dr. Fawcett, set up a program 
for the registration of psorosis-free 
trees in California. is 
"Tn 1946 three members of the 
Lower Rio Grande Valley Horticul- 
tural Club of Texas made a trip 
to California to study the registra- 
tion program there. Their report 
aroused the interest of the Texas 
grower and nurserymen. Speakers 
from California were invited to the 
Citrus Institute, held each year in 
the Valley, to discuss the advant- 
ages and the need for such a pro- 
gram in Texas. 

In 1948 Dr. Fawcett, at the in- 
vitation of the Lower Rio Grande 
Valley Horticultural Club, made a 
study of psorosis in Texas and 
drew up a program for its control. 
In setting up this program Dr. 
Fawcett guarded us against some 
of the troubles California had ex- 
perienced. He suggested some im- 
provements over California methods, 
which have proved their worth. 
Through the cooperation of the 
Lower Rio Grande Valley Nursery- 
Association, the Lower Rio 
Grande Valley Experiment Station 
and the Texas State Department 
of Agriculture, that program 
now being carried out. 
~The Texas program calls for the 
inspection of trees for psorosis and 
other bud-transmissable diseases. 
Those trees which are free of dis- 
ease are registered as a source of 
budwood for propagation of citrus 
trees which are certified by the 
state to be psorosis free. Only 
licensed nurserymen are eligible to 
make application. The nurseryman 
is limited to the registration of six 
parent trees of each variety and 
a total of twenty-four parent trees 
in all. The parent tree up for 


men’s 


is 
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registration must be at least eight 
years old. Its parentage must be 
traced and as much _ information 
as possible be obtained as to varie- 
ty, production, and quality of fruit. 
The tree is then examined from 
top to bottom for bark lesions of 
psorosis and other diseases. It is 
then , checked for bud mutations 
and sports, and finally the tender 
flush of new leaves is inspected 
from at least ten locations about 
the tree for leaf symptoms of psor- 
If the tree still shows no 
indication of psorosis or other dis- 
the adjacent trees within 
thirty-five feet are examined in the 
same manner, If these trees show 
no symptoms of disease, they are 
then charted and the candidate tree 
is listed for possible registration. 
The charted trees are then inspected 
for leaf symptoms of psorosis in 
all flushes of growth for the en- 
tire year plus an extra inspection 
during a second spring flush. At 
the first sign of leaf or bark symp- 
toms of psorosis on the candidate 
tree or a tree adjacent to it, the 
candidate tree is dropped from the 
program. If the candidate tree 
and the trees adjacent to it pass 
these tests, budwood is then taken 
from the candidate tree and budded 
four Sour Orange and four 
Cleopatra seedlings in a test plot, 
where frequent inspections are made 
for leaf symptoms in all seasonal 
flushes as well as two spring flushes. 
If it passes this test it is then re- 
gistered for three years and is sub- 
ject to continued inspection. 

Each parent tree 
application number, well as a 
tree and row number. The cutting 
of registered budwood is witnessed 
by the inspector or his deputy. 
Records are kept as to the number 
of buds cut from each registered 
tree. The budwood is bundled ac- 
cording to application, tree and row 
number and after budding each 
row in the nursery is labeled ac- 
cordingly. A chart of the nursery 
then filed with the inspector. 
These nurseries are inspected often. 
When the tree is ready for sale, 
a state seal is placed on the tree 
in the nursery row by the inspec- 
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tor, stating it is a state certified 
nursery tree. 

The number of buds from a 
registered parent tree can be in- 
creased tremendously by the re- 
gistration of a scion grove. The 
trees, propagated from registered 
trees, are inspected for four years 
and if found free of disease be- 
come registered parent trees. 

The registration 
California has been 
ful. In the early 
program, nurseries advertised as 
growers of state registered stock. 
Today it is no longer necessary, 
since the public now demand this 
disease-free stock. The state re- 
gistered stock is selling for $8.00 
per tree, while the grower of 
straight run stock is unable to 
dispose of it at $1.00 per tree. 

In Texas the program has pro- 
gressed rapidly. At the start 18 
nurseries took part in the growing 
of certified trees. Today there 
are 32. The greatest problem to- 
day is to meet the demand. The 
freeze of °49 and ’51 have been 
setbacks, but have opened the pur- 
chaser’s eyes to the fact that often 
diseased trees were killed while 
healthy trees survived. With the 
limited supply of budwood available 
from these registered parent trees 
the supply of state certified nur- 
sery trees is far short of the de- 
mand created. 

Florida is indeed fortunate in 
having able and well qualified 
technical men and administrators 
who recognize the importance of 
this problem. These men have led 
the way and have pointed out the 
need for such a program here in 
Florida, and what it could do for 
your citrus industry. 

The main goal in Texas was to 
eliminate psorosis, but this program 
is leading to trees free of other 
bud-transmitted diseases, higher 
quality nursery stock, better quality 
fruit, better production, standardi- 
zation of varieties and has placed 
the nursery business on the grown 
to order basis. 

This program is slow and expen- 
sive in Texas and California, be- 
cause no step can be omitted and 
there are no short cuts. A parent 
tree must pass all the steps before 
it can be registered. It is a tre- 
mendous task to select a tree for 
registration and it taxes the skill 
of a technician to determine that 
a citrus tree does not have psorosis, 
and it takes time. 

A registration program has sev- 


program in 
very success- 
stages of the 
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eral potential advantages to a nur- 
seryman. First, the nurseryman 
can take great pride in producing 
superior trees, known to be free 
of psorosis. Psorosis is a more 
dangerous pest than scale or in- 
sect pests, which can be controlled 
by the nurseryman or_ grower. 
Second, the nurseryman would pro- 
vide better trees for the grower, 
and fewer losses would be expected 


when the trees are mature. A 
grower better satisfied with his 
purchases is more likely to tell 


other growers, this word of mouth 
advertising is often more effective 
than paid advertising. Third, a 
somewhat higher return per tree 
will compensate the nurseryman 
for the increased costs and records 


in obtaining such budwood. In 
Texas the costs of producing certi- 
fied nursery trees are not more 


than 25 cents per tree above straight 


run trees, while the premium for 
such certified trees is 50 to 75 
cents per tree. Most of the prac- 


tices called for in this program are 
already standard practices of the 
more conscientious nurserymen. 
Fourth, the nurseryman engaged in 
the registration program has a 
competitive advantage over those 
with just straight run stock, since 
the nurseryman has a superior pro- 
duct. Such a program would tend 
to be an advantage to progressive 
nurserymen who plan to stay in 
business since the registration pro- 
gram is not adapted to fly-by-night 
or back-yard operators. Fifth, this 
program has also improved straight 
run nursery stock. Many Texas 
nurserymen have been surprised at 
the number of _psorosis-infected 
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trees previously used as budwood 
sources. Such infection varied from 
4% to 100% in over 60 nurseries 
inspected. Only one nursery, pro- 
pagating only one variety, was 
100% free of psorosis. Many 
psorosis-free trees, adjacent to re- 
gistered parent trees, are also a 
source of clean budwood for 
straight-run stock. Sixth, through 
the careful practices encouraged by 
this program, dangers from mix- 
up of varieties are reduced. 

The big question in the nursery- 
man’s mind is “will the grower pay 
the additonal cost of certified 
stock?”’. The answer is “yes”. 
This has already been proven in 
both California and Texas. 

The advantages to the grower 
are more obivous. For a higher 
initial cost per tree he obtains 
assurance’ that psorosis will not 
weaken or kill his trees at an age 
when the tree should be most 
productive. Thie means maximum 
production per acre, since there 
are fewer skips or weak trees. It 
means economies in fertilizer and 
replacement costs. Therefore, a 
higher intitial cost of trees is re- 
paid by higher returns. It is more 
economical to pay a little more 
for a disease-free tree at the nur- 
sery, rather than pay many times 
that amount nursing an unproduc- 
tive sick tree. 

The grower who hopes to derive 
benefits from a _ registration pro- 
gram must create the demand for 
such trees, and the progressive nur- 
seryman will be ready and able to 
supply that demand. Both Cali- 
fornia and Texas have learned 

(Continued on Page 18) 
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The Economy Of Adequate Drainage 
For Citrus In Florida Coastal Areas 


The soils of the coastal areas 
planted to citrus are for the most 
part inherently poorly drained. 
Planting is occasionally on mounds 
but usually on beds which provide 
broad furrows between the rows 
leading into ditches and canals for 
drainage. In general drainage is 
considered to be satisfactory and 
in some section they feel they are 
overdrained. There are few groves, 
however, in these low-lying areas 
that do not show at some 
damage from flood waters or pro- 
longed irrigation water in the mid- 
dles. In fact within the past de- 
cade )more trees have been killed 
or rendered unprofitable because 
of reduced yields in coastal groves 
through water damage alone than 
by all other causes combined.\ The 
appearance and yield from _ these 
groves should be ample proof of 
the need of better drainage. Never- 
theless, those who feel a_ higher 
water table would provide better 
moisture conditions and help allevi- 
ate their troubles in time of drought 
are by no means a small minority. 
It is the purpose of this paper 
to point out the error in thinking 
of those that feel the present 
drainage is ample or those that ad- 
vocate less drainage for these low- 
lying groves as well as to show 
the economy in improving the pre- 
sent drainage. 


least 


Production costs are high as com- 
pared to the state as a_ whole, 
primarily because of lower yields. 
But the high costs are contributed 
to by the nature of the lay-out 
of the groves. The use of some 
modern equipment is frequently 
difficult or impractical. At best 
the operation of all grove equip- 
ment is slowed down. Large 
amounts of hand labor are neces- 
sary. The desirability, and _ per- 
haps the essentiality, of reducing 
the cost of growing a box of fruit 
needs no discussion. In the face 
of increasing labor, materials, and 
equipment costs there is little 
portunity for reducing the oper- 
ating costs per acre. » The greatest 
opportunity, and probably the only 
practical one, for economy in pro- 
duction in these areas lies in in- 


op- 
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creased yields which can be at- 
tained through improved drainage. 

A study by the Citrus Experi- 
ment Station of the rooting habits 
of citrus growing on _ several of 
the better East Coast under 
present average drainage showed 
that the\ principal root zone was 
confined to about the top foot 
of soil. Only occasionally did roots 
extend the 2-foot level. It 
found from water table wells 
bed crown in several of 
soils that 
the soil in 


soils 


below 
was 
on the 
these 
wet periods 
lower half of the zone was 
saturated long enough to damage 
or kill citrus roots even though the 
surface had drained from 
the furrows. The flooding of the 
middles with irrigation water for 
prolonged periods has also resulted 
in much damage. The course of 
events in the life of a tree under 
these conditions is about as fol- 
lows: During normal 
rainfall abundant 
generally made, 


during excessively 
about the 
root 


water 


seasons of 

top growth is 
more or less at 
the expense of root growth. If 
this is followed by drought the 
relatively small root system cannot 
support the top and there will be 
of foliage, fruit and some 
wood. But on such soils trees 
usually suffer from flooding 
than directly from drought. When 
the soil becomes waterlogged the 
trees are apt to exhibit all the 
symptoms of drought. They are, 
in fact, suffering from physiological 
drought because the poorly 
aerated and under these conditions 
the roots do not function properly 
in the intake of water or nutrients. 
Roots will be killed if this condi- 
tion is prolonged and the ratio of 
top to becomes greater. 
Later it is not unusual to find 
the tree wilting with favorable soil 
moisture. Under drought with a 
greatly reduced root system the 
dying back of shoots often results 


a loss 


more 


soil is 


roots even 


in a top somewhat smaller than 
it was a few years previously. A 
few cycles of this sort and the 
roots may become diseased and 
tree decline results. It is at about 
this point the desperate grower 
calls in the scientific workers and 
is disappointed because they can- 
not, recommend some easy remedy 
like a spray or a unique fertilizer. 

The economy of adequate drain- 
age extends through all phases of 
citrus grove operation from plant- 
ing to picking. It is difficult to 
divorce any one operation from 
the drainage problem in these low 
Trees growing on well 

are more  wind-firm 
deeper rooting. The 
put to less expense re- 
setting and replacing uprooted 
trees after wind storms. It is be- 
coming an advantage to have soils 
well enough drained to use root- 
stocks less tolerant to ‘wet feet” 
than sour orange because of the 
possibility of tristeza or other virus 
diseases affecting certain rootstock- 
being = intro- 
duced. The greater economy ob- 
tained from fertilizers applied to 
deep rooted trees is common know- 
ledge. 

The greatest 
from adequate drainage, and the 
one that will automatically include 
all other economies, is that a larger 
of moisture is made 
available to the tree by allowing 
deeper rooting. The soil mass in 
which the tree is rooted, assuming 
good distribution of roots through- 
determines in a general way 
the amount of water available to 
the tree. For a given soil it is 
apparent that the deeper root dis- 
tribution is obtained the greater 
will be the moisture supply to the 
tree for each unit of area. In 
the culture of fruit trees it is 
axiomatic that they be grown on 
deep, adequately drained yet moist 
where they can root deep if 
they are to attain and remain at 
their maximum producing capacity 
foy the greatest number of years. 
The texture of the soil in most 
coastal groves is suitable for citrus 
root growth to a depth of 4 or 5 


groves, 
drained soils 
because of 
grower is 


scion combinations 


economy derived 


soil reservoir 


out, 


soil 
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feet below the bed crown and drain- 
age to permit permanent rooting to 


this depth in these heavy soils 
would be adequate. It is true that 
many groves not measuring up to 
these requirements have been pro- 
fitable in the past, but the com- 
petition is increasing. 

Some idea of the magnitude of 
the benefits of drainage to allow 
rooting to greater depths can be 
obtained by a _ consideration of 
some of the lightest to the heaviest 
textured soils on which citrus is 
grown in Florida and included most 
of the soil series to which citrus 
is planted in the coastal areas. 
The point can best be illustrated 
by examining the soil moisture data 
for a typical one of these soils, 
a Sunniland fine sandy loam. This 
is a palmetto flatwoods soil series 
which in recent years has been 
extensively planted to citrus after 
having been farmed to tomatoes 
or other truck crops. With the 
water table at 3 feet, which would 
allow ample aeration for rooting 
to a depth of about 2 feet; with 
normal seasonal fluctuations in the 
water table, it was found that the 
root zone would hold 5.19 acre 
inches of water when thoroughly 
wetted and allowed to drain to 
equilibrium (field capacity). Grow- 
ing plants well rooted in this mass 
of soil would wilt and remain so 
overnight when the soil moisture 
was reduced to about 2.57 acre 
inches per acre 2-feet (wilting 
range) by transpiration and evap- 
oration. Evaporation is effective 
in only the top few inches of soil 
and for the sake of this argument 
we can assume that it amounted 
to half that in the surface 6 inches, 
or 0.61 acre inch. Thus if plants 
were extremely well rooted in this 
soil they would have access to 
about 2.00 acre inches of water 
per acre 2 feet. In the field they 
probably would not be rooted well 
enough to extract more than 75 
percent or about 1.50 acre inches. 
If we assume that the average 
size citrus trees under average 
weather conditions requires about 
30 gallons of water a day this 
would supply water for an acre 
with 65 trees for about 21 days. 
Now let us consider this same soil 
under these same conditions ex- 
cept that the water table is lowered 
to 4 feet so as to allow rooting 
to a depth of 3 feet. When wetted 


and allowed to drain to equilibrium 
with the water table at 4 feet 
the surface 2 feet of soil was found 
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to retain only 4.59 acre inches 
because of better drainage. Be- 
cause of better drainage, however, 
rooting is possible an additional foot 
in depth. This foot contained 3.11 
acre inches, making a total of 7.70 
acre inches in the acre 3 feet. 
Wilting occurred at about 3.64 
acre inches. Allowing for evap- 
oration from the surface 6 inches 
as above and rooting in the field 
sufficient to extract 75 per cent 
of the water from the top 3 feet, 
it is found that 2.61 acre inches 
of water can be extracted before 
the trees wilt. This would supply 
the acre of 65 trees for about 36 
days, a gain of about 75 percent. 

Two of the 20 soils examined did 
not have friable soil to a depth 
of 3 feet and in these a decrease 
in available moisture in the possi- 
ble root zone resulted from the 
deeper drainage because the slight- 
ly reduced moisture in the surface 
2 feet could not be compensated 
for by deeper rooting. The aver- 
age for the 20, however, of drain- 
age to 4 rather than 3 feet was 
an increase of 1.37 acre inches, 
or 56 percent. This would likely 
be enough water to carry trees 
about 2 weeks longer, which in 
many, if not most, cases would 


eliminate the necessity of irriga- 
tion before rain fell. Here is a 
chance for economy worthy of con- 
sideration. Deeper rooting would 
reduce the need of supplemental 
irrigation to the point where it is 
doubtful if expensive irrigation 
equipment would be needed fre- 
quently enough to justify its pur- 
chase. 

Fruit from the coastal areas is 
primarily for the fresh fruit trade 
where small sizes are not desirable. 
It is a common complaint that old- 
er trees on the very heavy soils 
frequently produce small _ sizes. 
Percolation of water through such 
soils is slow and drainage usually 
not sufficient. As discussed ear- 
lier, this often results in a low 
ratio of roots to top and a water 
deficit readily develops during 
drought. +The leaves compete suc- 
cessfully with the fruit for mois- 
ture and without sufficient mois- 
ture to give them turgor the fruits 
cannot grow. This is sometimes 
the case even though there are no 
signs of wilting. - The condition 
is aggravated by the fact that once 
these heavy soils have dried out 
rather thoroughly it takes consid- 
erably larger quantities of rainfall 
or irrigation to wet them to the 
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point where they will supply water 


the 
F " — 

or example, assume 
a gumbo soil 


to the than is case on 
lighter soils. 
a tree growing on 
(Manatee f. s. 1.) is rooted to a 
depth of 2 feet and that during 
drought the top 6 inches of soil 
is reduced by evaporation to near 
air dryness with the remainder of 
the soil in the root zone dried to 
the wilting range through trans- 
piration. According to the moisture 
retention studies an inch of rain 
would be little more than suffi- 
cient to raise the surface 6 inches 
above the wilting level. Two inches 
wet to field capacity to a 
depth of 8 inches, 5 inches to a 
depth of 15 inches, 4 inches to a 
depth of 21 and 5 inches 
would bring the entire root zone 
to field capacity with about 0.42 
of an inch passing on into the soil 
below. In contrast consider the 
data for a light sand. Under the 
same conditions of dryness the first 
inch of rain would wet the sand 
to field capacity to a depth of 
about 17 inches. Two inches would 
bring the soil of the entire root 
zone to field capacity with 0.21 
of an inch passing on to lower 
layers. The wetting of a soil under 
field conditions is probably not this 
simple and the moisture retention 
data are not absolute, but only 
approximations. They are, how- 
ever, relatively corect and _ there- 
fore comparable. The pertinent 
thing in this particular instance is 
that sometimes during drought 
showers may come which will do 
considerable good on light soils 
while not even raising the moisture 
content of heavy soils above the 
wilting point. It is obvious that 
in order for trees to benefit from 
the ability of the heavier soils to 
retain 2 or 3 times more available 
water than light soils it must be 
supplied in proportionately greater 
amounts. And the converse, in ir- 
rigation it would be poor practice 
to apply as much water on the 
light soils as would be _ required 
to bring the heavy soils to field 
capacity to a given depth since 
over half of it would percolate 
below the root zone. In either 
soil type rooting to greater depths 
than 2 feet would be economical. 

Data of this sort are really not 
necessary, however, to establish the 
value of adequate drainage for cit- 
rus. One has only to go into al- 
most any grove on the coast in 
order to observe the better condi- 
tion of trees on the higher spots. 


tree 


would 


inches 
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exceptions, of 
when other than moisture 
such as_ soil, insects, disease or 
rootstocks are not comparable, but 
more often than not the trees 
with adequate drainage will be 
thriftier, larger, and yield appre- 
ciable more fruit than those on 
the poorly drained areas. There 
are many sour. orange’ rooted 
groves on the well drained soils 
of the interior that lend additional 
weight to the argument for ade- 
quate drainage. Even on_ these 
lighter their production is 
substantially greater on the aver- 
age for trees of equal age than 
on the coast. 


There are course, 


factors 


soils 


The grower on the coast cannot 
his land in order to secure 
better drainage. He must drop 
his water table.» Note that this 
responsibility is placed on the in- 
dividual here. It is neither prac- 
tical nor desirable to the 
water table throughout these areas. 
Pastures and truck farming re- 
quire a relatively high water table. 
With the drainage set-up on the 
individual grove as it should be 
there is nothing incompatible with 
the idea of placing water control 
structures in many of the drain- 
age canals in the various drainage 
districts to hold back large volumes 
of water for use in times of 
drought. It is assumed of course, 
that these will be properly handled 
and in times of flood the water 
released so as to make room for 
the discharge from groves and 
other agricultural lands. If proper- 
ly handled they will be a _ great 
asset to the area served. The 
flow of artesian wells, upon which 
many of the citrus growers and 
farmers in the various sections de- 
pend for irrigation, in some cases 
weak that irrigation 
cannot be carried out rapidly 
enough. Then some wells have al- 
ready become too salty to be safe 
for irrigation. There is the possi- 
bility that this trouble will increase. 
On the other hand, growers that 
have been accustomed to turning 
their wells on and letting them 
keep their ditches full for long 
periods for sub-irrigation will need 
be more cautious if their main 
drainage canals are filled. As long 
main drainage canals are 
at a low level most of the water 
going into the grove ditches goes 
down and out into the main canals. 
Little of it moves laterally although 
sometimes low areas in such groves 
show the results of too much water. 


elevate 


lower 
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With the canals in the immediate 
vicinity at a high level subdrainage 
from the groves will be reduced, 
Water turned into a grove could 
easily build up to a _ level that 
would damage the lower roots ex- 
tensively before it was noticed. 

It is not within the scope of 
this paper to enter into a discus- 
sion of the ways and means of 
securing adequate drainage. It 
will call for deeper ditches in prac- 
tically all groves with ditches more 
closely spaced in many. More pump- 
ing equipment will be needed. Water 
table wells in critical locations 
would be of benefit as a guage to 
drainage. Considerable improve- 
ment is economically feasible in 
most of these groves, but each 
grove is an_ individual problem. 
Adequate drainage will cost effort 
and money but only a fraction of 
the value of the trees that may 
be damaged without it. It is cheap 
insurance and the only insurance 
against water damage. Trying to 
increase production through heav- 
ier fertilization or any practice _ 
without first securing deeper root- 
ing is to a great extent false econ- 
omy. Any money spent on these 
groves will be better spent with 
adequate drainage and money can- 
not be spent to a better advantage 
than to secure it. This is the one 
big opportunity for these growers 
to increase production which will 
pay high dividends and allow them 
to continue to prosper in a highly 
competitive field. 

SUWANNEE TO HAVE 
MORE GOOD GRAZING 
IN WINTER SEASON 

Live Oak, Fla. — Suwannee county 
farmers will have more grazing for 
their stock during the next few 
months than they had last winter, 
County Agent Floyd Eubanks reports. 

Several farmers planted clover on 
flatwoods land for the first time a 
few weeks ago and now have good 
stands of Louisiana white, England 
red, and Hubam clovers. Mr. Eu- 
banks estimates that more than 500 
acres have been planted to clover. 
Other farmers have top-seeded vetch 
in Pensacola Bahia grass pastures, 
and some have managed their per- 
manent pastures so they have “re- 
serve” areas for early winter grazing. 

In cooperation with the county 
agent and Agronomist George E. 
Ritchey of the Suwannee Valley Ex- 
periment Station, farmers have es- 
tablished demonstration plots for 
testing various clovers and fertilizer 
treatments. 
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ALIEN INSECT ENEMIES BOOST 
AMERICA’S FOOD COSTS 


(Continued from page 4) 


tory activities, each year their es- 
tablishment could have been de- 
layed would have lessened our cost 
of living by several millions of 
dollars. In view of these experi- 
ences, could there be any reason- 
able doubt that some sanitary con- 
trols over foreign imports of agri- 
cultural products are necessary? 
Possibly we have been meeting the 
problem too late with too little. 

Whether tre protection afforded 
by Federal quarantine safeguards 
justifies the cost of enforcement 
can be found by simple calculation. 
Compare the estimated annual loss 
in dollars caused by any one of 
the above-mentioned introduced in- 
sects with the current annual cost 
of enforcing Federal import re- 
strictions against plant pests (ap- 
proximately two million dollars) 
and you will observe that the an- 
nual “board bill” of even one in- 
sect is many times greater than 
the cost of the entire Federal quar- 
antine safeguard program. In fact 
the annual loss now caused by just 
one of the more important intro- 
duced pests, such as the European 
corn borer, is greater than the total 
amount of public funds expended 
by the Federal Government for 
quarantine protection against all 
foreign crop pests since the pass- 
age of the Plant Quarantine Act 
in 1912. 

The direct effect of these alien 
crop pests on the people of the 
United States is to increase the 
cost of the food, clothing, and shel- 
ter. The cost of controlling in- 
jurious insects is reflected in the 
market. Also the consumer is fre- 
quently confronted with a price 
rise due to crop shortages caused 
by the inroads of destructive in- 
sects, 

In addition to monetary loss, the 
establishment in this country of a 
foreign pest, such as the Mediter- 
ranean fruitfly, could so disturb 
the normal production and market- 
ing of fruit as to cause serious 
losses to a number of related in- 
dustries, particularly those engaged 
in the transportation, refrigeration, 
and canning or preserving of fresh 
fruits and vegetables. Moreover, 
the nuisance value of pests such 
as the Japanese beetle, is often 
very high. The production of agri- 
cultural crops is already sufficiently 
hazardous to warrant taking every 
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precaution to prevent the further Cost of Quarantine Enforcement 
complications that would _ result We have thus far been discuss- 
from the introduction of additional ing the effect on the American 
crop pests. Farmers and fruit public of the lack of quarantine 
growers would probably favor the safeguards which, in earlier years, 
enforcement of effective quaran- permitted this country to become 





tines for this reason alone even’ infested with many costly and des- 
if no economic advantages could tructive insects of froeign origin. 
be expected. Let us consider the cost to the 
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You will get the best results from magnesium 
by using it in soluble form. Many Florida growers have found that the 
most convenient, effective and economical way to apply magnesium is 
in mixed fertilizers containing Su/-Po-Mag, a properly balanced combina- 
tion of potash and magnesium, both in soluble form. Use it generously. 
Without adequate magnesium, citrus trees are more sensitive to cold 
and drought and the fruit is small with low food value and poor taste. 
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American people of the Govern- 
ment’s quarantine program to safe- 
guard against further inroads of 
foreign plant pests. The current 
annual appropriation of around two 
million dollars from Federal funds 
for foreign plant quarantine en- 
forcement has already been men- 
tioned. We have then to consider 
the prohibitory quarantines which 
forbid completely the importation 
from certain foreign countries of 
some plants and plant products such 
as wheat, citrus fruits, potatoes, 
sugar cane, yams, banana plants, 
bamboo plants, citrus nursery stock, 
seed rice, cottonseed, and certain 
other fruits and vegetables, mostly 
of tropical origin. Because of the 
risk of introducing serious plant 
pests, these products are withheld 
from the American market. Being 
thus freed from some foreign com- 
petition, these and closely related 
products of domestic production 
could reach a slightly higher price 
level in the United States. How- 
ever, not all foreign countries are 
covered in each of the prohibitory 
quarantines. For instance, wheat 
may not be imported from the 
Orient, Australia, South Africa, 
Spain, or Italy, but it can move 
in freely from Canada, Mexico, 
and the South American countries. 
Somewhat similar features apply 
to potatoes and other products on 
the prohibited list. Hence, the 
over-all price increase of these and 
related products on the American 
market due to this limited restric- 
tion of foreign competition is of 
minor significance. 


Except for the prohibited items 
mentioned above, practically all 
other importations of plants and 
plant products in the natural or 
unprocessed state are subject only 
to certain safeguard measures as 
a condition of entry into the United 
States. These vary considerably 
with the type of product and the 
pests encountered thereon. One 
safeguard applied to all importa- 
tions is an inspection for pests 
upon arrival at the port of entry. 
Another is a requirement that nur- 
sery stock and other plant propa- 
gative material be inspected and 
certified as to apparent freedom 
from pests at origin by officials 
of those countries maintaining an 
inspection service. Still others in- 
volve treatment of the imported 
material when necessary to free it 
from infestations, sometimes at 
origin, sometimes en route, but 
mostly upon arrival at the port of 
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entry in the United States. 

The treatments prescribed _like- 
wise vary with the type of pests 
encountered. They include fumi- 
gation with various gasses under 
both reduced and normal atmo- 
spheric pressure, hotwater_ dips, 
quick freezing, vapor-heat_ treat- 
ments, and low temperature treat 
ments. For instance, practically all 
importations of plant propagative 
material are subjected to fumiga- 
tion with methyl bromide as a con- 
dition of entry. Vapor-heat or 
low-temperature treatments are re- 
quired for certain fruits from some 
foreign countries. Railway cars 
from Mexico, fouled with cotton- 
seed or other objectionable agri- 
cultural material, are fumigated 
with hydrocyanic acid gas at the 
time they cross the border into 
the United States. 

These and other safeguard treat- 
ments, necessary to prevent the 
entry of destructive foreign pests, 
all add, in varying amounts, to 
the cost of the products imported, 
which is eventually paid by the 
consumer in this country. 

To a limited extent, we are 
denied the privilege of enjoying 
the beauty or oddity of certain 
extoic flowers or ornamental plants, 
or of eating some unusual fruits, 
principally those of tropical origin, 
because of the enforcement of 
foreign quarantines. It should be 
stated, however, that such instances 
are exceedingly limited. There are 
provisions in the regulations by 
which the Department of Agricul- 
ture or its cooperating agencies 
may import prohibited plant ma- 
terial to be grown under strict 
quarantine surveillance and under 
adequate safeguards for the pur- 
pose of making new hybrids or 
otherwise prohibited species and 
varieties of ornamentals and food 
or fibre crops available for pro- 
pagation and subsequent distribu- 
tion in this country. 

Quarantine Policies 

Every effort is made to limit 
the restrictions on the free flow 
of imports to those which are ab- 
solutely necessary to safeguard 
such imports from the further in- 
troduction of destructive foreign 
pests. One of the guiding policies 
of the Department’s quarantine 
program is to avoid the promulga- 
tion of a quarantine measure un- 
less the value of the protection to 
be derived outweighs the economic 
loss which would be incurred by 
its enforcement. This policy like- 
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wise governs the continuance of 
existing regulations. 

Another fundamental aspect of 
quarantine administration is the in- 
creasing recognition given to the 
principle that a prohibitory quar- 
antine carries with it an obligation 
to explore every reasonable means 
by which the products thus ex- 
cluded might be safeguarded by 
disinfection or some form of treat- 
ment that will eliminate the pest 
hazard, and thus allow the resump- 
tion of importations with safety. 
Because of the research and re- 
gulatory activities of the Bureau 
of Entomology and Plant Quaran- 
tine are closely integrated, the de- 
velopment of suitable safeguard 
treatments can be done for the 
benefit of the public and importers 
alike. 

Summary 

In summarzing the effect on the 
American public of the enforce- 
ment of foreign plant quarantine 
restrictions, it is freely admitted 
that such restrictions do place some 
burden on certain food and fibre 
crop imports which is probably re- 
flected in higher prices paid by 
American consumers of these com- 
modities. To a limited extent, also, 
some people are deprived of the 
enjoyment of certain tropical fruits 
or vegetables to which they or their 
parents may have been accustomed 
in their native land. Likewise, they 
may be denied some exotic plants, 
trees or shrubs of foreign origin, 
the entry of which cannot be safe- 
guarded from certain destructive 
insect pests known to occur in their 
native home. 

However, when one compares the 
cost of these restrictions with the 
millions of dollars alien insect pests 
now cost the American people every 
year to control, there can be little 
doubt that the best interests of 
the public are being served by the 
program of plant quarantine pro- 
tection against the further inroads 
of destructive foreign pests. Un- 
fortunately, the magnitude and the 
complexity of the struggle being 
waged at our ports of entry by a 
mere handful of technically trained 
quarantine inspectors is little known 
to the American public. Many 
new pests, seeking admission through 
every conceivable avenue of entry, 
are being turned back daily at our 
seaports, our airports and along 
our borders. 


Rotating garden locations helps to 
reduce disease troubles. 
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VARIATIONS IN STEM PITTING 
ON TRISTEZA-INOCULATED 
PLANTS OF DIFFERENT CITRUS 
GROUPS 
(Continued from page 7) 
places. At the same time the re- 
cognition of mild tristeza virus 
strains (4) and the indicated varia- 
tions in hybrid plant responses 
make comparisons difficult and 
point to the need for some limited 
exchange of comparable _ citrus 
seed lots in cases where distinct 
differences in reactions are re- 
ported.! 
SUMMARY 

Careful examination of 3,543 
citrus seedlings, scions, and root- 
stocks (parts or all of tristeza-ino- 
culated plants) has been made in 
the field nursery and screenhouse 
tests at Campinas, Brazil. The 
presence and degree of pitting were 
recorded on a numerical basis. The 
data obtained are summarized 
briefly in table 1, which gives the 
percentage frequency distribution 
according to the degree of pitting 
observed by citrus groups. 

Among the citrus groups con- 
sidered to be tolerant and* desirable 
as rootstocks for sweet 





Vertagreen also comes in an analysis for lawns, 
flowers, shrubs, trees and garden vegetables. 
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orange, 


Wd YS ROOTS 





the mandarin varieties observed had 
no pits or very few. In the sweet 
orange group there appeared to be 
distinct differences in varietal re- 
actions. Florida Sweet Seedling 
orange had appreciably more pit- 
ting than the Valencia or the Bahi- 
aninha navel orange. Pitting of 
the sweet orange varieties as tops 
was most noticeable when they were 
grown on tolerant rootstocks and 
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when no other tristeza symptoms 
were evident. 

Although there may be some 
varietal differences the grapefruit 
appears to have tissues which tend 
to show pitting whether employed 
as a top, a rootstock or a seed- 
ling. Tangelos had less pitting than 
the grapefruit group but slightly 
more than the mandarin group. 

(Continued on page 18) 


Table 1.—Results of examination of tristeza-inoculated plants in nursery and screen- 
house tests at Campias, Brazil, for degrees of pitting, by citrus groups. 














Citrus group (1) No. of No. of Percent frequency distribution 
tops roots of degrees of pitting (2) 

0 1 2 3 + 5 
Mandarin 300 167 98 2 0 0 0 0 
Sweet orange 1252 57 75 17 5 2 1 0 
Grapefruit 588 110 21 28 22 21 7 1 
Pummelo 40 127 57 11 13 11 4 4 
Tangelo 122 146 95 4 0.7 0.3 0 0 
Trifoliate orange 20 ———— 100 0 0 0 0 0 
Citrumelo 15 28 100 0 0 0 0 0 
Citrangequat 13 ca 84 8 0 8 0 0 
Citrange 24 14 55 8 3 18 11 5 
ISureka lemon 163 —.- 98 2 0 0 0 0 
Seedling lemon 34 — 91 6 0 0 3 0 

(7 varieties) 
(3) 
Kula lemon (seedlings) 20 —- 0 10 25 30 20 15 
(3) 
West Indian lime 93 —— 9 5 3 21 37 25 
(4 varieties) 
Sour orange 65 145 99 0.5 0 0 0 0.5 
2749 794 





(1) Material includes stem and roots pieces from seedlings, rootstocks with various 


tops, and tops on various rootstocks. 


(2) Degree of pitting: 0, no pits; 1, very few scattered pits; 2, 3, 4, 5, increases 
in frequency of pits from few to many. 
(3) Observations made on roots as well as tops. 
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How to increase 


Quality and Production 


It’s no secret that the best quality fruit 
brings the best price. So let new Special 
Formula Vertagreen for Commercial 
Crops help you increase quality and pro- 
duction. It’s formulated in an analysis 
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SOUTHWEST FLORIDA 
Eaves Allison 

November’s early cold spell gave 
all citrus of early and midseason 
varieties in this area a good color 
break. However, there seems to 
be no corresponding increase in 
the edibility, generally speaking 
It is a little too green to be good 
eating. It will take a while longer 
on the tree to give it that superior 
eating quality which we so proud- 
ly claim for Florida fruit. It looks 
good though to see some yellow 
fruit on the trees. 

Vegetables are doing well since 
their recovery from the heavy 
rains of the early Fall. Tomatoes 
and cukes are moving and at this 
time, Nov. 14, the market is high. 
Some squash from the Immokolee 
area is going to market and the 
quality is good. Some ‘burn’ from 
the recent cold winds is observed 
on pole beans, cukes and squash. 

Bulb plantings look very good and 
acreage in this section is about 
as usual. 


PASCO AND EAST 
HILLSBOROUGH COUNTIES 

E. A. McCartney 
have had considerable rain 
which was very badly 
This will help the sizes 
of the fruit, although the benefit 
in that respect may be retarded 
due to cold weather. There seems 
to be considerable uncertainty as 
to prices getting any better. 

We have been fertilizing the 
groves in this section in most 
cases earlier than usual which will 
tend to harden any new growth 
before the usual damaging weath- 
er arrives. Although we get early 
freezes occasionally, it is not until 
late December, January and some 
time in February that the dam- 
aging cold weather arrives. 

There is considerable scale dam- 
age in some sections where grow- 
ers had hoped to get by without 
an oil spray during the past 
summer. This is more noticeable 
on young orange trees. 
PINELLAS COUNTY 

T. D. Watson 
cooler weather in 
some fruit has begun to 
color very rapidly. 
speaking it has been 
with an unusual amount 
that hastens drying 


We 
recently 
needed. 


With sight 
break 
Generally 
very dry 
of wind 
out of the 


Reports Of Our Field Men... 


soil. The rain that we had over 
the weekend was very welcome to 
all citrus growers. It will elim- 
inate any irrigation for quite a 
long time. 

As everyone knows the early 
crop of fruit is moving very slow- 
ly but with hopes of picking up in 
volume with cooler weather in 
prospect. 

About one half of my _ grow- 
ers have applied their fall applica- 
tion of fertilizer and are waiting 
to see what the market brings 
forth. 

NORTH CENTRAL FLORIDA 

V. E. Bourland 

Weather has been dry. Quite a 
large amount of fruit has dropped 
as a result, but a number of groves 
have been irrigated. Since the 
cool weather has made a decided 
change in color, and more is pass- 
ing the test, the fruit men are 
picking pretty regularly, but the 
prices have not been satisfactory. 

Most all groves have been work- 
ed and are looking very good. The 
rain we started getting recently 
and are still getting are very 
much appreciated by the growers. 

Cucumbers are about over. We 
had the best fall yield in a num- 
ber of years, but the last week or 
ten days the price dropped, and 
picking has been stopped. Quite 
a large amount of cabbage is be- 
ing set. 

POLK, HIGHLANDS & HARDEE 
COUNTIES 
By J. T. Griffiths and J. K. Enzor, Jr, 

Excellent rains fell in Polk 
county on November 15 and 16. 
As much as 7 inches was recorded 
in some areas. This came at a 
time when a few growers had 
laid pipe and were beginning to 
irrigate. The cold spells during 
November have colored the fruit 
nicely, and even Valencias are 
beginning to break cover. 

The peculiar blemish on Grape- 
fruit last month is still present, 
but the condition has not been 
exaggerated during the past 
month. This blemish has _ result- 
ed in rendering some Grapefruit 
crops un-marketable so far as 
fresh fruit is concerned. No 
good reason for its cause has 
been determined. 

Red scale continues to be a 
problem in some groves, but Par- 


athion sprays have generally been 
satisfactory in controlling this 
pest in the past six weeks. Pur- 
ple mites are building up in many 
groves and DN is being applied 
by some growers. 

Most growers will have com- 
pleted their fall applications by 
the end of November. 

SOUTH POLK, HIGHLANDS, HAR- 

DEE AND DE SOTO COUNTIES 

Cc. R. Wingfield 

Over the weekend of 
to 20 we experienced a_ varied 
weather condition. Just prior to 
this time some of the growers had 
begun irrigation and temperatures 
were high. We had rains ranging 
from two to three inches and 
this was followed by cold winds 
and a sudden drop in temperature 
to the middle thirties, with lower 
figures in lowland areas. There 
was frost on Monday and Tues- 
day mornings. Tender vegetables 
were damaged from cold winds 
and low temperatures. No dam- 
age has been found in citrus. 

Growers have been busy with 
their fall fertilizer application 
and it is interesting to note that 
they are applying a well balanced 
mixture in spite of the low prices 
of fruit. A good range of second- 
aries are being included in the 
fertilizer. We should not refer to 
these elements as secondary for 
they are of major importance in 
growing quality fruit. 


Nov. 16 


WEST CENTRAL FLORIDA 
J. E. Mickler 
This has been a busy month for 


members of 
what with 


the citrus 
some selling of fruit, 
picking and getting the fall ap- 
plication of fertilizer put out. 
There has been a little cold weath- 
er and a good rain fall in Her- 
nando county gladdened the hearts 
of all. Heavy rain caused some 
wash of grove land in Hernando 
county, but the overall good miti- 
gated this bad feature. 

Pasture owners suffered this 
month from an ‘invasion of Army 
Worms in a few sections. To 
those that have not fertilized 
pastures, now would be a spelndid 
time to get the root system in 
good shape for next spring. 

Melon growers are busy in prep- 
aration of soil and some growers 
plan an early application of fer- 
tilizer to get an early start. More 
are taking the edge off the gamble 
in melons by sinking wells. 
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Uncle Bill Says: 


Florida’s Citrus Industry over the years has had many problems 
to contend with includin’ disorganization in the industry, hurricanes, 
freezes, bank failures, pests, floods and drouths . . . but throughout 
all that time the growers has managed to come out of these and other 
difficulties and always managed to land on their feet. 


And the fellers who has landed most firmly is the ones who has 
stuck consistently to the policy of producin’ the most palatable fruit 
that could be raised and kept their groves in the best possible shape at 
all times and under all conditions, so as to insure big crops and keep 
their trees in the best possible shape to ward off pest infestations and 
to resist cold weather and other things that the climate sometimes 
sets up as a hazard. 


There ain’t no denyin’ that there are seasons when various things 
affect the price of our crops... but in the final analysis when the mil- 
lions of folks who consume millions of boxes of fruit find that fruit 
good to the taste, the juice sweet and palatable our crops are 
a lot easier to sell than when the fruit don’t taste sweet and good. 


Texas and California is havin’ trouble ...a heap of trouble... 
many of Texas once finest groves has been pulled up by the roots and 
cotton and other crops has been planted in their place ... one Texas 
packin’ house man told us the other day that his state wasn’t goin’ to 
ship more than one-sixth the amount of fruit this year that they did 
a year ago... and California is havin’ trouble with sizes and tree 
disease, so even if Florida’s crop is growin’ bigger every year. increas- 
ed consumption and troubles in other citrus growin’ areas shouldn’t 
hurt us too much if we make sure that we’re raisin’ and marketin’ 
the finest fruit it’s possible to produce. 


So we suggest that we don’t pay too much attention to the cal- 
amity talk, if they is any, and continue to stick to the job of raisin’ 
big crops right on of the finest citrus fruit it’s possible to produce. 


wy 

... And, personally, we don’t know of any better way to do 

that job than to fertilize with Lyons Fertilizers ... a fact that a heap 
of Florida growers has already learned through actual experience. 
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VARIATIONS IN STEM PITTING ON 
TRISTEAZ-INOCULATED PLANTS 
ON DIFFERENT CITRUS GROUPS 

(Continued from page 15) 


The results of examination of the 
pummelo, trifoliate hybrid, lemon, 
and lime groups strongly suggest 
that minor differences in hybrid 
plant reactions can have an im- 
portant effect on the presence and 
degree of pitting. 

Tristeza-inoculated plants of the 
sour orange group would seem to 
have no or very little tendency 
to show pitting. 
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THE PROGRAM OF CERTIFICA- 
TION OF CITRUS BUDWOOD 
(Continued from Page 9) 
through experience that the nursery- 
man cannot do the job alone. In 
both states a demand has _ been 
created for these disease-free trees 
by an educational program spon- 
sored by those concerned with the 
welfare of the citrus’ industry. 
Without such an educational pro- 

gram this program can fail. 

Today no one is to blame for 
the number of infested trees in 
a grove because at the time these 
trees were propagated no one knew 
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about the virus nature of psorosis 
or its transmission through infested 
buds. Tomorrow ignorance will be 
no excuse as a method of pre- 
vention is well known. Present 
Florida laws are designed to pro. 
tect the people of Florida from 
misrepresentation and plant ma- 
terial infested with dangerous in- 
sect pests, and diseases. At pre- 
sent the sale of plants with some 
minor insects or scale may be 
topped, but citrus nursery trees 
with psorosis, a deadly virus dis- 
ease, may be sold. The sale of 
such psorosis infested trees should 
be stopped. Only you, the nur- 
seryman, the foundation of the 
largest citrus industry in the world, 
and you, the grower, the backbone 
of this great citrus industry, can 
change this by starting a citrus 
registration program today. 


Availability of elements such as 
copper, zinc, boron and manganese 
is lower for most crops when the 
soil has a high pH level, according 
to the Florida Agricultural Experi. 
ment Station. 


Classified Ads | 


$600.00 BUILDS COZY 4 ROOMS and 
bath. Concrete block. Stuccoed. 
Complete instructions $1.00. Sagi- 
naw Realty Agency, Box 992, Sagi- 
naw, Mich. 


Lakeland Engineering Associates, Inc. 


Registered Engineers 
Industrial Plant Designers and Structural Engineers 


Lakeland, Florida 


THANKS A MILLION 


There is nothing so gratifying as a SATISFIED customer. 


The best evidence of SATISFIED CUSTOMERS is REPEAT ORDERS. 


We are grateful to the many CITRUS GROWERS who have written us in 
praise of DOUBLE-X ALL-PURPOSE spray and favored us with repeat orders. 


Again we say thank you! 


NATIONAL PRODUCTS COMPANY 


2016-2022 W. Washington St. 
Phones (Day) 2-3458 


Orlando, Florida 
(Night) 2-3776 


Double X Spray is used for scale, red spider, six spotted mite, rust mite, 


etc. 


Will not set solids back and will take color any time after spraying. 





Fifth Annual 
Youth Fair 


At Bartow... 


More than 750 youths will get 
the chance to display their exhibits 
in the fifth annual Polk County 
Youth Fair to be held in Bartow, 
Dec. 5, 6, 7, and 8. 

The fair, according to Grover 
Howell, Coordinator of Vocational 
Guidance in Polk County, is’ the 
biggest in Florida and is rapidly de- 
veloping into the biggest rural 
youth event in the nation. 

All events will center around the 
new Livestock and Crops pavilion 
and prizes will be awarded for 
everything from bee-keeping to 
dairy cattle. 


RICKBORN AND LOGAN 
JOIN IN POLK COUNTY 
GROVE ENTERPRISE 


J. H. Rickborn has purchased one- 
half interest in the grove management 
business of Clayton Logan, Inc., and 
the organization name has been chang- 
ed to Logan and Rickborn, Inc. 


f 


Rickborn has been work.ng actively 
with the organization since Septem- 
ber. He has been a long time resi- 
dent of Lakeland. His home address 
is 205 East Belvedere Street. 

Until becoming associated with this 
organization, Rickborn was Sales 
Manager for the Lyons Fertilizer Com- 
pany of Tampa. He has been active- 
ly engaged in citrus and vegetable 
Production throughout the state dur- 
ing the past twenty years. 

Born in St. George, South Carolina, 
Rickborn is a graduate of Clemson 
University and holds a master’s de- 
gree in agriculture from Iowa State 
University. 


For Complete 
Crop-Care Aid... 


The best way to 
know the full 
scope of time- 
tested GULF service to Florida growers is to 
talk over your needs with the GULF Field 
Man in your section. He can help you plan 


a complete grove care program to produce 


quality fruit with safe economy. He'll be 


glad to call anytime you say. 


ALSO USE G UL F Brand 
DUSTS ano SPRAYS 


THE GULF FERTILIZER COMPANY 
Tampa and Port Everglades, Florida 
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YOU GET YOUR Full 
MONEY'S WORTH 6. wrvnmenvgue, 


Walker’s Grocery Co., Wauchula 
Norman Blocker, Blanton 
N. C. Beckett Grove Service, 
ae bg mer 
s1: D ing Fee tore, 
When you buy and use Lyons Fertilizers . . . not on 718 9th Ss. Basteaten 
* F F Store, 
only for the reason that only the very finest ingre- o* 413 W. Waters Aye., Tampa 
: * 1s W. B. Goding on, Apopka 
dients go into the manufacture of our fertilizers Sarmaee Gennir Oo. inasanaies 
: . H Goldberg, P. 
... but because years of intensive study have en- Raymond Graham, Zolfo Springs 
abled us to recommend the particular fertilizer it ge 


best suited to each individual grower’s require- ee Pm wh A 


ments... the rapid growth of our business attests “Gat io. a” 


the merit of these factors so important in the a eee 


eye) 5 a . McCord Feed Store, Winter Garden 
fertilizers which bear the Lyons name. Radeon Muineiel Pemeen 
John W. Parker, Arcadia 
Sarasota Feed Co., 
1 . a's = Lemon, Sarasota 
: ° . . H. Schrader, San Antonio 
For Maximum Crops of Finest Qua ity Slaughter & Taylor, Inc., 
‘i a -. Ave. vuhenie . 
Sout ay Growers, Inc., South Bay 
Use Lyons Fertilizers J. C. Smith & Son, Lakeland 
Taylor’s Feed Store, Zephyrhills 
Tampa Feed Co., 5904 Florida Ave., 


-/ o Tarpon Feed & Supply Co., 
/ Tarpon Springs 
J } Thornton Feed Co., 
a 8718 Nebraska Ave., Tampa 


e e a 
Lyons Fertilizer Company Unigy Farm ing. Paboke 
Route 2, Box 479, Plant City 
Wells Citrus Service & Supply Co. 


Tampa, Florida Tavares 


FIELD REPRESENTATIVES: 


V. E. Bourland, Winter Garden Eaves Allison, Sarasota 
S. % eee. a a Tampa . ‘ Mickler, Inverness 
: r. J. T. Griffiths, Winter Haven - R. Wingfield, Avon Park 
YOuR CROPS Joe K, Enzor, Jr., Winter Haven Norman Tuckett, Minneola 
+ ag Tillman D. Watson, Tampa 
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